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(57) ABSTRACT

A pointer positioning method, an apparatus, and an instru-
ment, relates to the technical field of instrument. The method
comprises: on the condition that a virtual pointer rotates in
a first dial image at a first preset angle, detecting quantities
of first pixel points corresponding to a plurality of first
rotation positions; according to the quantities of the first
pixel points corresponding to the plurality of first rotation
positions, determining a first target position where the
virtual pointer is located; according to the first target posi-
tion, determining a target angle value between a target
pointer in an instrument dial corresponding to the first dial
image and a reference position; and according to the target
angle value, searching a target scale value corresponding to
the target pointer from a corresponding relationship between
preset angle values and scale values.
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on the condition that a virtual pointer rotates in a first dial image at a first preset 101
angle, detecting numbers of first pixel points corresponding to a plurality of first | /

rotation positions

!

according to the numbers of the first pixel points corresponding to the plurality 102
of first rotation positions, determining a first target position where the virtual /

pointer is located

'

according to the first target position, determining a target angle value between a / 103
target pointer in an instrument dial corresponding to the first dial image and a -

reference position

according to the target angle value, searching a target scale value corresponding / 104
to the target pointer from a corresponding relationship between preset angle |

values and scale values
FIG. 1

FIG. 2
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on the condition that a virtual pointer rotates in a first dial image at a first preset 301
angle, detecting numbers of first pixel points corresponding to a plurality of first | /

rotation positions

v

according to the numbers of the first pixel points corresponding to the plurality / 302
of first rotation positions, determining a first target position where the virtual

pointer is located

'

according to the first target position, determining a rotation range of the virtual / 303
pointer in the first dial image

v

on the condition that the virtual pointer rotates in the rotation range at a second / 304
preset angle, detecting numbers of second pixel points corresponding to a

plurality of second rotation positions

v

according to numbers of second pixel points corresponding to the plurality of
second rotation positions, determining a second target position where the virtual

pointer is located

y

according to the second target position, determining the target angle value /

between the target pointer in the instrument dial corresponding to the first dial
image and the reference position.

v
according to the target angle value, searching a target scale value corresponding
to the target pointer from a corresponding relationship between preset angle

values and scale values
FIG. 3
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/ 401
acquiring a second dial image collected by a camera 1

¢ / 402

controlling a touch screen to display the second dial image

v

on the condition that a coordinate of a circle center input on the touch screen by 403
a user is received, controlling the touch screen to display a position of the /

coordinate of the circle center in a preset circular pattern

v

on the condition that a first determination operation of the user on the coordinate / 404
of the circle center is received, determining the position of the coordinate of the 1

circle center as a pointer rotation center of the virtual pointer

!

on the condition that a pointer length input on the touch screen by the user is
received, controlling the touch screen to display the pointer length in a preset
straight line pattern; wherein an end of the preset straight line pattern coincides

405

with the pointer rotation center

v

on the condition that a second determination operation of the user on the pointer
length is received, determining the pointer length as a pointer length of the

406

virtual pointer

v

according to the pointer rotation center of the virtual pointer and the pointer

407

NN

length of the virtual pointer, constructing the virtual pointer
FIG.4

FIG.5
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on the condition that a third angle value between the virtual pointer and the reference 601
position input on a touch screen by a user is received, controlling the touch screen to | /

display a first position of the virtual pointer in a second dial image

\ 4
on the condition that a third determination operation of the user on the third angle value / 602
isreceived, determining the third angle value as a starting angle value of measuring

range

4
on the condition that a fourth angle value between the virtual pointer and the reference / 603

position input on the touch screen by the user is received, controlling the touch screen 1
to display a second position of the virtual pointer in the second dial image

on the condition that a fourth determination operation of the user on the fourth angle / 604
value is received, determining the fourth angle value as a termination angle value of 1

measuring range

4

according to a measuring range value input on the touch screen by the user, the starting
angle value of measuring range and the termination angle value of measuring range, 605
determining the corresponding relationship between the preset angle values and the /

scale values; wherein the measuring range value comprises a minimum measured value

and a maximum measured value
FIG.6

Apparatus for pointer positioning 700

First detection module 701

First target position determination module 702

Target angle value determination module 703

Target scale value search module 704

FIG.7
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instrument : apparatus for — touch
body camera pointer positioning screen
FIG. 8
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: method according to the present application
I

Computing and processing device
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storage unit for the program code

: program code for implementing the steps of the
I method according to the present application

FIG. 10
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POINTER POSITIONING METHOD AND corresponding to the plurality of first rotation positions,
APPARATUS, AND INSTRUMENT determining a first target position where the virtual
pointer is located;
CROSS REFERENCE TO RELEVANT a target angle value determination module configured to,
APPLICATIONS 5 according to the first target position, determining a
target angle value between a target pointer in an instru-
The present application claims the priority of the Chinese ment dial corresponding to the first dial image and a
patent application filed on Mar. 27, 2020 before the Chinese reference position; and
Patent Office with the application number of a target scale value search module configured to, accord-
202010232222.1 and the title of “POINTER POSITIONING ' ing to the target angle value, searching a target scale
METHOD AND APPARATUS, AND INSTRUMENT”, value corresponding to the target pointer from a cor-
which is incorporated herein in its entirety by reference. responding relationship between preset angle values
and scale values.
TECHNICAL FIELD s The present disclosure further provides an instrument
including the above pointer positioning apparatus.
The present disclosure relates to the technical field of The present disclosure further provides a Computing and
instrument, and in particularly relates to a pointer position- processing device, including:
ing method, an apparatus, and an instrument. a memory, wherein the memory stores a computer-read-
20 able code; and
BACKGROUND

one or more processors, and when the computer-readable
) o code is executed by the one or more processors, the

As a common measurement tool, instrument is widely computing and processing device executes the above
used in industrial and agricultural production, science and pointer positioning method.

technology, electricity measurement, daily life, and other 55 The present disclosure further provides a computer pro-

aspects, such as barometers and thermometers in industrial gram including a computer-readable code, and when the
production equipment, as well as voltmeters and ammeters computer-readable code is executed on a computing and
in scientific experiments, etc. processing device, the computer-readable code causes the
Currently, the positioning method of the pointer in the computing and processing device to implement the above
instrument dial of the instrument is usually to collect a dial 30 pointer positioning method.
image of the instrument firstly, then identify a circle where The present disclosure further provides a computer-read-
the instrument dial in the dial image is located, and finally, able medium in which the above computer program is
identify the lines in the circle, such as using Hough trans- stored.
form to identify the lines in the circle, to get the position of The above description is merely a summary of the tech-
the pointer. 35 nical solutions of the present disclosure. In order to more
clearly know the elements of the present disclosure to enable
SUMMARY the implementation according to the contents of the descrip-

tion, and in order to make the above and other purposes,
features, and advantages of the present disclosure more

40 apparent and understandable, the particular embodiments of
the present disclosure are provided below.

The embodiments of the present disclosure provide a
pointer positioning method, an apparatus, and an instrument.
The present disclosure provides a pointer positioning
method, including; . . . . BRIEF DESCRIPTION OF THE DRAWINGS
on the condition that a virtual pointer rotates in a first dial
image at a first preset angle, detecting numbers of first

h : 5 : > 45 FIG. 1 is a flow chart of the pointer positioning method
pixel points corresponding to a plurality of first rotation

according to an embodiment of the present disclosure;

positions; FIG. 2 is a schematic diagram of the instrument dial and
according to the numbers of the first pixel points corre-  the virtual pointer according to an embodiment of the

sponding to the plurality of first rotation positions, present disclosure;

determining a first target position where the virtual so0  FIG. 3 is a specific flow chart of the pointer positioning

pointer is located; method according to an embodiment of the present disclo-
according to the first target position, determining a target sure;

angle value between a target pointer in an instrument FIG. 4 is a construction flow chart of the virtual pointer

dial corresponding to the first dial image and a refer- according to an embodiment of the present disclosure;

ence position; and 55 FIG. 5 is a schematic diagram of a fine scan of the virtual
according to the target angle value, searching a target pointer according to an embodiment of the present disclo-

scale value corresponding to the target pointer from a sure;

corresponding relationship between preset angle values FIG. 6 is a flow chart of generating the corresponding

and scale values. relationship between the preset angle values and the scale

The present disclosure further provides a pointer posi- 60 values according to an embodiment of the present disclo-

tioning apparatus, including: sure;

a first detection module configured to, on the condition FIG. 7 is a structural block diagram of the pointer
that a virtual pointer rotates in a first dial image at a first positioning apparatus according to an embodiment of the
preset angle, detect numbers of first pixel points cor- present disclosure;
responding to a plurality of first rotation positions; 65  FIG. 8 is a schematic diagram of the composition struc-

a first target position determination module configured to, ture of the instrument according to an embodiment of the

according to the numbers of the first pixel points present disclosure;
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FIG. 9 schematically shows a block diagram of a com-
puting and processing device for implementing the method
according to the present disclosure; and

FIG. 10 schematically shows a storage unit for maintain-
ing or carrying a program code for implementing the method
according to the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

In order to make the objects, the features, and the advan-
tages of the embodiments of the present disclosure clearer,
the embodiments of the present disclosure may be clearly
and completely described below with reference to the draw-
ings of the embodiments of the present disclosure. Appar-
ently, the described embodiments are merely certain
embodiments of the present disclosure, rather than all of the
embodiments. All of the other embodiments that a person
skilled in the art obtains on the basis of the embodiments of
the present disclosure without paying creative work fall
within the protection scope of the present disclosure.

Referring to FIG. 1, which shows a flow chart of the
pointer positioning method according to an embodiment of
the present disclosure, it may specifically include the fol-
lowing steps:

Step 101, on the condition that a virtual pointer rotates in
a first dial image at a first preset angle, detecting numbers of
first pixel points corresponding to a plurality of first rotation
positions.

In the embodiment of the present disclosure, a virtual
pointer may be constructed in advance, and a pointer length
of the constructed virtual pointer is 70% to 90% of a pointer
length of the target pointer in the instrument dial, so that,
subsequently, the position of the target pointer may be
determined more accurately, and the target scale value may
be read more accurately. The specific reason is that: one end
of the target pointer in the instrument dial may overlap with
the scale line and the value area in the instrument dial. If the
pointer length of the constructed virtual pointer is equal to
the pointer length of the target pointer in the instrument dial,
when the virtual pointer performs a rotation scan in the first
dial image, the scale line and the value area in the instrument
dial may affect the scan result (that is, the quantity of first
pixel points or the quantity of second pixel points at each
rotation position). In order to ensure that most of the scan
results are pixels included in the target pointer, the pointer
length of the constructed virtual pointer needs to be set to
70% to 90% of the pointer length of the target pointer in the
instrument dial.

In practical products, the target pointer is fixed in the
instrument dial by the pointer rotation center. The two ends
of the target pointer are located on both sides of the pointer
rotation center, respectively. One end of the target pointer is
used to point to the scale, and the other end of the target
pointer is not used to point to the scale. The pointer length
of the target pointer in the embodiment of the present
disclosure refers to the length from the pointer rotation
center of the instrument dial to the end of the target pointer
pointing to the scale, rather than the total length of the target
pointer; correspondingly, the pointer length of the virtual
pointer also refers to the length from the pointer rotation
center of the instrument dial to the end of the virtual pointer
pointing to the scale.

The pointer width of the constructed virtual pointer is less
than the pointer width of the target pointer in the instrument
dial. Normally, the width of the target pointer is larger, and
deviations may emerge easily when determining the position
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of the target pointer. Setting the width of the virtual pointer
to be less than the pointer width of the target pointer may
enable the positioning more accurate, when positioning the
position of the target pointer according to the virtual pointer.
Therefore, in the embodiment of the present disclosure, the
virtual pointer is used to perform rotation scanning to
determine the position of the target pointer, which may avoid
the deviations of the target scale value reading caused by the
deviations of the coarse pointer positioning.

In practical applications, when it is necessary to acquire
the target scale value corresponding to the target pointer in
the instrument dial, a camera is controlled to collect a third
dial image corresponding to the instrument dial, and then the
third dial image collected by the camera is acquired, wherein
the third dial image is a color image, and then, the third dial
image is performed by binarization processing to obtain a
first dial image.

A pre-constructed virtual pointer is used to perform a
rotation scan in the first dial image, to detect the quantity of
the first pixel points corresponding to each first rotation
position of the virtual pointer in the first dial image. There-
into, the virtual pointer rotates one revolution at the interval
of the first preset angle from the reference position, each
time the first preset angle is rotated, the position of the
virtual pointer in the first dial image is the first rotation
position.

As shown in FIG. 2, the target pointer in the instrument
dial 20 is 21, the virtual pointer is 22, and 23 is the reference
position 0°. Assuming that the first preset angle is 1°, the
virtual pointer 22 starts from the reference position 23 and
rotates one revolution clockwise or counterclockwise at an
interval of the first preset angle 1°, and each time the first
preset angle 1° is rotated, the quantity of the first pixel points
at the first rotation position of the virtual pointer in the first
dial image is detected. Specifically, one first preset angle 1°
is rotated from the reference position, at this time, the
quantity of the first pixel points at the first rotation position
is detected, and then one first preset angle 1° is rotated again
from the position where the angle with the reference position
is 1°, at this time, the quantity of the first pixel points at the
second first rotation position is detected, and then one first
preset angle of 1° is rotated from the position where the
angle with the reference position is 2°, at this time, the
quantity of the first pixel points at the third first rotation
position is detected, and so on, the quantities of the first pixel
points at 360 first rotation positions may be obtained totally.

Therein, the quantity of the first pixel points is related to
the overlap degree between the virtual pointer and the target
pointer. The quantity of the first pixel points refers to the
quantity of pixel points with a gray value of 255 or a gray
value of 0 at the first rotation position. When the background
of the instrument dial in the first dial image is black and the
color of the target pointer in the first dial image is white, the
quantity of the first pixel points may be the quantity of pixel
points with the gray value of 255 at the first rotation
position; when the background of the instrument dial in the
first dial image is white and the color of the target pointer in
the first dial image is black, the quantity of the first pixel
points may be the quantity of pixel points with the gray
value of 0 at the first rotation position. In this way, the larger
the quantity of the first pixel points, the higher the overlap
degree between the virtual pointer and the target pointer.

Certainly, in order to position the target pointer more
accurately, the value of the first preset angle may be set less,
for example, the first preset angle is set to 0.5°,0.2°, or 0.1°,
and so on. The specific position of the reference position
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may be manually designated, and is not limited to the
reference position 23 as shown in FIG. 2.

Step 102, according to the quantities of the first pixel
points corresponding to the plurality of first rotation posi-
tions, determining a first target position where the virtual
pointer is located.

In the embodiment of the present disclosure, the first
target position of the virtual pointer is determined according
to the detected quantities of the first pixel points at each first
rotation position of the virtual pointer in the first dial image.

When the overlap degree between the virtual pointer and
the target pointer is higher, the quantity of the first pixel
points at the corresponding first rotation position is larger.
Therefore, the first target position may be determined
according to the maximum value of the quantity of the first
pixel points at each first rotation position.

For example, what is detected is the quantities of the first
pixel points at the 360 first rotation positions of the virtual
pointer in the first dial image, compared with the quantities
of the first pixel points at the 360 first rotation positions to
find the maximum value among them. The quantity of the
first pixel points at the 185% first rotation position is sup-
posed to be the largest, and the 185" first rotation position
is determined as the first target position.

Step 103, according to the first target position, determin-
ing a target angle value between a target pointer in an
instrument dial corresponding to the first dial image and a
reference position.

In the embodiment of the present disclosure, the target
angle value between the target pointer in the instrument dial
corresponding to the first dial image and the reference
position is determined, according to the determined first
target position.

In the first case, if the first preset angle is less than a preset
threshold, that is, the selected value of the first preset angle
is less, the quantities of the first pixel points at each first
rotation position obtained in step 101 are the results of the
fine scan, and the first target position may be directly
determined as the position of the target pointer. Specifically,
step 103 may include the following sub-steps:

Sub-step 1031, determining a first rotation times of the
virtual pointer rotating from the reference position to
the first target position, and calculating a first product
value of the first rotation times and the first preset
angle;

Sub-step 1032, determining the first product value as the
first angle value;

Sub-step 1033, determining the first angle value as the
target angle value between the target pointer in the
instrument dial corresponding to the first dial image
and the reference position.

For example, the virtual pointer is supposed to rotate N
first preset angles from the reference position to reach the
first target position, that is, the first rotation times is N and
the first preset angle is M, then the first angle value between
the first target position and the reference position is the first
product value of the first rotation times and the first preset
angle, that is, N*M, the target angle value between the target
pointer in the instrument dial corresponding to the first dial
image and the reference position is also N*M.

In the second case, if the first preset angle is larger than
the preset threshold, that is, the selected value of the first
preset angle is larger, the quantities of the first pixel points
at each first rotation position obtained in step 101 are the
results of the rough scan. In order to improve the positioning
accuracy of the target pointer, it also needs to determine the
rotation range for the virtual pointer to perform a rotation
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scan again according to the first target position. The virtual
pointer performs a fine scan within the rotation range, and
the second target position is determined according to the
results of the fine scan. Finally, the target angle value
between the target pointer in the instrument dial correspond-
ing to the first dial image and the reference position is
determined according to the second target position. The
specific process may be referred to the descriptions from
step 303 to step 306 below, and it is only briefly described
here, moreover, the second case has a smaller amount of
calculation compared with the first case.

Step 104, according to the target angle value, searching a
target scale value corresponding to the target pointer from a
corresponding relationship between preset angle values and
scale values.

In the embodiment of the present disclosure, the corre-
sponding relationship between the preset angle values and
the scale values is constructed in advance. After determining
the target angle value between the target pointer and the
reference position, the target scale value corresponding to
the target angle value is searched from the corresponding
relationship between the preset angle values and the scale
values, to obtain the target scale value corresponding to the
target pointer.

As shown in FIG. 2, the target angle value is supposed to
be 185°, from the corresponding relationship between the
preset angle values and the scale values, the target scale
value corresponding to the target angle value 185° is
searched as 0.3 Mpa, then the target scale value correspond-
ing to the target pointer is 0.3 Mpa.

In practical applications, after obtaining the target scale
value corresponding to the target pointer, the target scale
value may be sent to the designated device by wireless or
wired means. Managers may view the target scale value in
the designated device, to monitor the equipment monitored
by the instrument corresponding to the instrument dial
according to the target scale value.

It should be noted that the existing pointer positioning
method usually collects the dial image of the instrument
first, then recognizes the circle where the instrument dial in
the dial image is located, and finally, recognizes the lines in
the circle, but the circle where the instrument dial is located
and the lines in the circle are often inaccurately recognized
during the recognition process. The inaccurate reorganiza-
tion may be caused by several reasons. For example, the
inaccurate positioning of the circle center during the image
recognition process, and the light reflection when collecting
the dial image may cause the recognition inaccuracy. While
the embodiment of the present disclosure positions the
position of the target pointer according to the quantities of
the first pixel points at each first rotation position, without
recognizing the center of the circle where the instrument dial
is located. In addition, even if the reflection cause interfer-
ence to the first dial image, the lines formed by the reflection
in the first dial image basically does not completely overlap
with the first rotation position corresponding to the virtual
pointer. When counting the quantities of the first pixel points
at the first rotation positions, the impact caused by the
reflection is very small, so that the quantities of the first pixel
points at the first rotation positions are used to locate the
position of the target pointer, which may also accurately
recognize the position of the target pointer.

In the embodiment of the present disclosure, the virtual
pointer is constructed in advance, and the virtual pointer is
used to perform rotation scan in the first dial image, the
quantity of the first pixel points at each first rotation position
is compared to detect the position of the target pointer, and
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the corresponding relationship between the preset angle
values and the scale values is used to determine the scale
value of the target pointer. Since the position of the target
pointer is located by the quantities of the first pixel points at
each first rotation position, the position of the target pointer
may be accurately identified, so that the reading of the target
pointer is more accurate.

FIG. 3 shows a specific flow chart of the pointer posi-
tioning method according to an embodiment of the present
disclosure, specifically, it may include the following steps:

Step 301, on the condition that a virtual pointer rotates in
a first dial image at a first preset angle, detecting quantities
of the first pixel points corresponding to a plurality of the
first rotation positions.

In the embodiment of the present disclosure, the virtual
pointer is pre-constructed, and the pre-constructed virtual
pointer is used to perform a rotation scan in the first dial
image, to detect the quantities of the first pixel points of the
virtual pointer at each first rotation position in the first dial
image. Thereof, the virtual pointer rotates one revolution at
the interval of the first preset angle from the reference
position, each time the first preset angle is rotated, the
position of the virtual pointer in the first dial image is the
first rotation position.

For example, the first preset angle is 1°, the virtual pointer
starts from the reference position and rotates one revolution
at the interval of the first preset angle 1°, and each time the
first preset angle 1° is rotated, at this time, the quantity of the
first pixel points at the first rotation position of the virtual
pointer in the first dial image is detected. Therefore, the
quantities of the first pixel points at 360 first rotation
positions may be obtained.

FIG. 4 shows a construction flow chart of the virtual
pointer according to an embodiment of the present disclo-
sure, specifically, before the step 301, the method further
includes step 401 to step 407:

Step 401, acquiring a second dial image collected by a

camera;

Step 402, controlling a touch screen to display the second
dial image;

Step 403, on the condition that a coordinate of a circle
center input on the touch screen by a user is received,
controlling the touch screen to display a position of the
coordinate of the circle center in a preset circular
pattern;

Step 404, on the condition that a first determination
operation of the user on the coordinate of the circle
center is received, determining the position of the
coordinate of the circle center as a pointer rotation
center of the virtual pointer;

Step 405, on the condition that a pointer length input on
the touch screen by the user is received, controlling the
touch screen to display the pointer length in a preset
straight-line pattern; wherein one end of the preset
straight-line pattern overlaps with the pointer rotation
center;

Step 406, on the condition that a second determination
operation of the user on the pointer length is received,
determining the pointer length as a pointer length of the
virtual pointer; and

Step 407, according to the pointer rotation center of the
virtual pointer and the pointer length of the virtual
pointer, constructing the virtual pointer.

In the embodiment of the present disclosure, in order to
construct the virtual pointer, firstly, it needs to control the
camera to collect the second dial image corresponding to the
instrument dial, and acquire the second dial image collected
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by the camera. The second dial image is a color image; of
course, binarization processing may also be performed on
the second dial image, subsequently, the touch screen may
display the second dial image after binarization processing.

Then, the touch screen is controlled to display the second
dial image corresponding to the instrument dial, and display
an input box of the coordinate of the circle center, the user
may input the coordinate of the circle center in the input box
of the coordinate of the circle center on the touch screen, the
touch screen receives the coordinate of the circle center
input by the user on the touch screen, and then the touch
screen is controlled to display the position of the coordinate
of the circle center in the second dial image with a preset
circular pattern, for example, a green circle pattern shows
the position of the coordinate of the circle center, and an
confirm option and a cancel option is displayed on the touch
screen. The user observes whether the preset circular pattern
overlaps with the pointer center of the instrument dial, if the
preset circular pattern overlaps with the pointer center of the
instrument dial, the user may touch the confirm option, and
the touch screen receives the first determination operation of
the coordinate of the circle center from the user, and the
processor in the instrument may determine the position of
the coordinate of the circle center as the pointer rotation
center of the virtual pointer; when the user observes that the
preset circular pattern does not overlap with the pointer
center of the instrument dial, the user may touch the cancel
option, and the touch screen receives the first cancel opera-
tion of the coordinate of the circle center from the user, the
processor in the instrument controls the touch screen to
redisplay the input box of the coordinate of the circle center
for the user to input the coordinate of the circle center again.

After determining the pointer rotation center of the virtual
pointer, the touch screen may be controlled to display an
input box of the pointer length. The user may input the
pointer length in the input box of the pointer length on the
touch screen, and the touch screen receives the pointer
length input by the user on the touch screen, and then the
touch screen is controlled to display the pointer length in the
second dial image with a preset straight-line pattern, and one
end of the preset straight-line pattern overlaps with the
pointer rotation center. In addition, a confirm option and a
cancel option are displayed on the touch screen. When the
user observes that the length of the preset straight-line
pattern is between 70% and 90% of the pointer length of the
target pointer, the user may touch the confirm option, and the
touch screen receives the second determination operation of
the pointer length from the user, the processor in the
instrument determines the input pointer length as the pointer
length of the virtual pointer; when the user observes that the
length of the preset straight-line pattern is not between 70%
and 90% of the pointer length of the target pointer, the user
may touch the cancel option, then the touch screen receives
the second cancel operation of the pointer length from the
user, and the processor in the instrument controls the touch
screen to redisplay the input box of the pointer length for the
user to input the pointer length again.

Finally, according to the determined pointer rotation cen-
ter of the virtual pointer and the pointer length of the virtual
pointer, the virtual pointer is constructed.

The user manually inputs the coordinates of the circle
center and the pointer length to construct the virtual pointer,
which reduces the amount of calculation of the processor in
the instrument, reduces the difficulty of the algorithm, and
improves the stability of the processor operation.
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Step 302, according to the quantities of the first pixel
points corresponding to the plurality of first rotation posi-
tions, determining a first target position where the virtual
pointer is located.

In the embodiment of the present disclosure, the first
target position where the virtual pointer is located is deter-
mined according to the detected quantities of the first pixel
points of the virtual pointer at each first rotation position in
the first dial image.

Specifically, step 302 may include sub-step S11, sub-step
S12, and sub-step S13:

Sub-step S11, on the condition that the quantities of the
first pixel points corresponding to the plurality of first
rotation positions have one first maximum value, deter-
mining a first rotation position corresponding to the
first maximum value as the first target position;

Sub-step S12, on the condition that the quantities of the
first pixel points corresponding to the plurality of first
rotation positions have a plurality of first maximum
values, determining a central position of the first rota-
tion positions corresponding to the plurality of first
maximum values;

Sub-step S13, determining the central position of the first
rotation positions corresponding to the plurality of first
maximum values as the first target position.

In practical applications, the first maximum value in the
quantities of the first pixel points at each first rotation
position may be one or more. When the quantity of the first
maximum value in the quantities of the first pixel points at
each first rotation position is one, the first rotation position
corresponding to the first maximum value is determined as
the first target position; when the first maximum value in the
quantities of the first pixel points at each first rotation
position is multiple, the central position of the first rotation
positions corresponding to the multiple first maximum val-
ues is determined, and the central position of the first
rotation positions corresponding to the multiple first maxi-
mum values is determined as the first target position.

It should be noted that, when there are multiple first
maximum values in the quantities of the first pixel points at
each first rotation position, the first rotation positions cor-
responding to the multiple first maximum values need to be
continuous.

For example, the quantities of the first pixel points at the
first rotation position 1, the first rotation position 2, and the
first rotation position 3 are all first maximum value, the first
preset angle is 1°, the angle between the first rotation
position 1 and the reference position is 184°, and the angle
between the first rotation position 2 and the reference
position is 185°, the angle between the first rotation position
3 and the reference position is 186°, the average value of the
three angles is calculated, and the average angle is 185°, in
other words, the center position of the first rotation position
1, the first rotation position 2 and the first rotation position
3 is the first rotation position 2, and the first rotation position
2 is determined as the first target position.

Step 303, according to the first target position, determin-
ing a rotation range of the virtual pointer in the first dial
image.

In the embodiment of the present disclosure, if the
selected value of the first preset angle is larger, that is, the
quantities of the first pixel points at each first rotation
position obtained in step 301 are the results of the rough
scan. In order to improve the positioning accuracy of the
target pointer, it is also necessary to determine the rotation
range for the virtual pointer to perform a rotation scan in the
first dial image again according to the first target position.
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Specifically, step 303 may include sub-step S21, sub-step
S22, sub-step S23, and sub-step S24:

Sub-step S21, determining a first angle value between the

first target position and the reference position;

Sub-step S22, determining a sum of the first angle value
and a first preset value as a maximum value of the
rotation range of the virtual pointer in the first dial
image;

Sub-step S23, determining a difference between the first
angle value and a second preset value as a minimum
value of the rotation range of the virtual pointer in the
first dial image;

Sub-step S24, according to the maximum value of the
rotation range and the minimum value of the rotation
range, determining the rotation range of the virtual
pointer in the first dial image.

In the embodiment of the present disclosure, after the first
target position is determined, the first angle value between
the first target position and the reference position is deter-
mined. If the virtual pointer rotates N first preset angles from
the reference position to reach the first target position, and
the first preset angle is M, the first angle value between the
first target position and the reference position is N*M.

Then, a first preset value is added to the first angle value,
and the sum of the first angle value and the first preset value
is determined as the maximum value of the rotation range of
the virtual pointer in the first dial image; the second preset
value is subtracted from the first angle value, and the
difference between the first angle value and the second
preset value is determined as the minimum value of the
rotation range of the virtual pointer in the first dial image.
Thereof, the first preset value and the second preset value
may be set manually based on experience.

Finally, according to the maximum value of the rotation
range and the minimum value of the rotation range, the
rotation range of the virtual pointer in the first dial image is
determined.

For example, if the first preset angle M is 1° and N is 185,
that is, the virtual pointer rotates 185 first preset angles from
the reference position to reach the first target position, then
the first angle value between the first target position and the
reference position is 185°. Assuming that the first preset
value and the second preset value are both 3°, the maximum
value of the rotation range of the virtual pointer in the first
dial image is 188°, and the minimum value of the rotation
range of the virtual pointer in the first dial image is 182°.

Step 304, on the condition that the virtual pointer rotates
in the rotation range at a second preset angle, detecting
quantities of second pixel points corresponding to a plurality
of second rotation positions.

In the embodiment of the present disclosure, the virtual
pointer performs a rotation scan again within the rotation
range in the first dial image, and the quantities of the second
pixel points at each second rotation position of the virtual
pointer in the rotation range are detected, and the quantities
of the second pixel points at each second rotation position
are the results of the fine scan. Wherein, the virtual pointer
rotates from the minimum value of the rotation range to the
maximum value of the rotation range at the interval of the
second preset angle, each time the second preset angle is
rotated, the position of the virtual pointer in the first dial
image is the second rotation position.

As shown in FIG. 5, the target pointer 21 is in the rotation
range determined according to the first target position. In
order to position the target pointer 21 more accurately, the
second preset angle is set to be 0.1°, and the virtual pointer
22 rotates from the minimum value of the rotation range to
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maximum value of the rotation range at the interval of the
second preset angle and each time the second preset angle
0.1° is rotated, at this time, the quantity of the second pixel
points at the second rotation position of the virtual pointer in
the first dial image is detected; thereof, the virtual pointer 22
displayed on the left side refers to the position where the
virtual pointer 22 starts the rotation scan, that is, the position
corresponding to the minimum value of the rotation range,
and the virtual pointer 22 displayed on the right side refers
to the position where the virtual pointer 22 ends the rotation
scan, that is, the position corresponding to the maximum
value of the rotation range.

For example, if the maximum value of the rotation range
of the virtual pointer in the first dial image is 188°, and the
minimum value of the rotation range is 182°, then one
second preset angle 0.1° is rotated from the position of the
minimum value 182° of the rotation range, at this time, the
quantity of the second pixel points at the first second rotation
position is detected. Then, one second preset angle 0.1° is
rotated again from the position with an angle of 182.1° from
the reference position, at this time, the quantity of the second
pixel points at the second rotation position is detected. Then,
one second preset angle is rotated again from the position
with an angle of 182.2° from the reference position, at this
time, the quantity of the second pixel points at the third
second rotation position is detected, and so on, the quantities
of the second pixel points at 60 second rotation positions
may be obtained totally.

The quantity of the second pixel points refers to the
quantity of pixel points with the gray value of 255 or the
gray value of 0 at the second rotation position. The specific
statistics are the quantities of pixel points with the gray value
of 255 or the gray value of 0, which are determined
according to the background color of the instrument dial in
the first dial image and the color of the target pointer.

It should be noted that, the rotation direction of the virtual
pointer 22 is shown by the arrow in FIG. 5, in other words,
the virtual pointer 22 rotates from the minimum value of the
rotation range to the maximum value of the rotation range;
certainly, the rotation direction of the virtual pointer 22 may
also be from the maximum value of the rotation range to the
minimum value of the rotation range.

Step 305, according to the quantities of the second pixel
points corresponding to the plurality of second rotation
positions, determining a second target position where the
virtual pointer is located.

In the embodiment of the present disclosure, the second
target position is determined according to the detected
quantities of the second pixel points corresponding to the
plurality of second rotation positions.

Specifically, step 305 may include sub-step S31, sub-step
S32, and sub-step S33:

Sub-step S31, on the condition that the quantities of the
second pixel points corresponding to the plurality of
second rotation positions have one second maximum
value, determining a second rotation position corre-
sponding to the second maximum value as the second
target position;

Sub-step S32, on the condition that the quantities of the
second pixel points corresponding to the plurality of
second rotation positions have a plurality of second
maximum values, determining a central position of
second rotation positions corresponding to the plurality
of second maximum values; and
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Sub-step S33, determining the central position of the
second rotation positions corresponding to the plurality
of second maximum values as the second target posi-
tion.

In practical applications, the second maximum value in
the quantities of the second pixel points at each second
rotation position may be one or more. When the second
maximum value in the quantities of the second pixel points
at each second rotation position is one, the second rotation
position corresponding to the second maximum value is
determined as the second target position; when the second
maximum value in the quantities of the second pixel points
at each second rotation position are multiple, the central
position of the second rotation positions corresponding to
the multiple second maximum values is determined, and the
central position of the second rotation positions correspond-
ing to the multiple second maximum values is determined as
the second target position.

It should be noted that, when there are a plurality of
second maximum values in the quantities of the second pixel
points at each second rotation position, the second rotation
positions corresponding to the multiple second maximum
values need to be continuous.

For example, if the maximum value of the rotation range
is 188°, the minimum value of the rotation range is 182°, and
the second preset angle is 0.1°, the detected quantities of the
second pixel points at the second rotation position 1, the
second rotation position 2, and the second rotation position
3 in the rotation range are the second maximum values, the
angle between the second rotation position 1 and the refer-
ence position is 185°, the angle between the second rotation
position 2 and the reference position is 185.1°, and the angle
between the second rotation position 3 and the reference
position is 185.2°; the average value of the three angles is
calculated, and an average angle of 185.1° is obtained, that
is, the central position of the second rotation position 1, the
second rotation position 2, and the second rotation position
3 is the second rotation position 2, and the second rotation
position 2 is determined as the second target position.

Step 306, according to the second target position, deter-
mining the target angle value between the target pointer in
the instrument dial corresponding to the first dial image and
the reference position.

In the embodiment of the present disclosure, according to
the determined second target position, the target angle value
between the target pointer in the instrument dial correspond-
ing to the first dial image and the reference position is
determined, and the second target position is also the posi-
tion where the target pointer in the instrument dial corre-
sponding to the first dial image is located.

Specifically, step 306 may include sub-step S41 and
sub-step S42:

Sub-step S41, determining a second angle value between
the second target position and the reference position;
and

Sub-step S42, determining the second angle value as the
target angle value between the target pointer in the
instrument dial corresponding to the first dial image
and the reference position.

In the embodiment of the present disclosure, after deter-
mining the second target position, the second angle value
between the second target position and the reference posi-
tion is determined. Specifically, sub-step S41 may include
sub-step S411 and sub-step S412:

Sub-step S411, determining a second rotation times of the

virtual pointer rotating from a minimum value of the
rotation range to the second target position, and calcu-
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lating a second product value of the second rotation
times and the second preset angle; and

Sub-step S412, determining a sum of the second product
value and the minimum value of the rotation range as
the second angle value.

For example, if the minimum value of the rotation range
of the virtual pointer in the first dial image is L, and the
virtual pointer rotates X second preset angles from the
minimum value of the rotation range to reach the second
target position, that is, the second rotation times is X, the
second preset angle is Y and the second product value is
X*Y, then the second angle value between the second target
position and the reference position is the sum of the mini-
mum value of the rotation range and the second product
value, which is L+X*Y.

The second angle value between the second target posi-
tion and the reference position is determined as the target
angle value between the target pointer in the instrument dial
corresponding to the first dial image and the reference
position.

For example, if the minimum value L. of the rotation range
is 182°, the second preset angle Y is 0.1°, and X is 31, the
target angle value between the target pointer and the refer-
ence position is 185.1°.

Step 307, according to the target angle value, searching a
target scale value corresponding to the target pointer from a
corresponding relationship between preset angle values and
scale values.

In the embodiment of the present disclosure, the corre-
sponding relationship between the preset angle values and
the scale values is constructed in advance. After determining
the target angle value between the target pointer and the
reference position, from the corresponding relationship
between the preset angle values and the scale values, the
target scale value corresponding to the target angle value is
searched, to get the target scale value corresponding to the
target pointer.

Referring to FIG. 6, which shows a flow chart of gener-
ating the corresponding relationship between the preset
angle values and the scale values according to an embodi-
ment of the present disclosure, before step 307, the method
further includes step 601 to step 605:

Step 601, on the condition that a third angle value
between the virtual pointer and the reference position
input on a touch screen by a user is received, control-
ling the touch screen to display a first position of the
virtual pointer in a second dial image;

Step 602, on the condition that a third determination
operation of the user on the third angle value is
received, determining the third angle value as a starting
angle value of measuring range;

Step 603, on the condition that a fourth angle value
between the virtual pointer and the reference position
input on the touch screen by the user is received,
controlling the touch screen to display a second posi-
tion of the virtual pointer in the second dial image;

Step 604, on the condition that a fourth determination
operation of the user on the fourth angle value is
received, determining the fourth angle value as a ter-
mination angle value of measuring range; and

Step 605, according to a measuring range value input on
the touch screen by the user, the starting angle value of
measuring range and the termination angle value of
measuring range, determining the corresponding rela-
tionship between the preset angle values and the scale
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values; wherein the measuring range value comprises a
minimum measured value and a maximum measured
value.

In the embodiment of the present disclosure, in order to
determine the corresponding relationship between the preset
angle values and the scale values, firstly, it is necessary to
control the touch screen to display the second dial image
corresponding to the instrument dial, and control the touch
screen to display an input box of the starting angle value of
measuring range. The user may input the third angle value
in the input box of the starting angle value of measuring
range on the touch screen, the touch screen receives the third
angle value between the virtual pointer and the reference
position input by the user on the touch screen. Then the
touch screen is controlled to display the first position of the
virtual pointer in the second dial image. At this time, the
angle between the first position and the reference position is
the third angle value, and a confirm option and a cancel
option are displayed on the touch screen. When the user
observes that the first position of the virtual pointer in the
second dial image overlaps with the scale corresponding to
the minimum measured value in the measuring range value,
the user may touch the confirm option, and the touch screen
receives the third determination operation by the user on the
third angle value, the processor in the instrument determines
the third angle value as the starting angle value of measuring
range; when the user observes that the first position of the
virtual pointer in the second dial image does not overlap
with the scale corresponding to the minimum measured
value in the measuring range value, the user may touch the
cancel option, the touch screen receives the third cancel
operation by the user on the third angle value, and the
processor in the instrument controls the touch screen to
re-display the input box of the starting angle value of
measuring range, for the user to input the third angle value
again.

Correspondingly, the touch screen is controlled to display
the input box of the termination angle value of measuring
range. The user may input the fourth angle value in the input
box of the termination angle value of measuring range on the
touch screen, and the touch screen receives the fourth angle
value between the virtual pointer and the reference position
input by the user on the touch screen. Then the touch screen
is controlled to display the second position of the virtual
pointer in the second dial image. At this time, the angle
between the second position and the reference position is the
fourth angle value, and a confirm option and a cancel option
are displayed on the touch screen. When the user observes
that the second position of the virtual pointer in the second
dial image overlaps with the scale corresponding to the
maximum measured value in the measuring range value, the
user may touch the confirm option, and the touch screen
receives the fourth determination operation by the user on
the fourth angle value, the processor in the instrument
determines the fourth angle value as the termination angle
value of measuring range; when the user observes that the
second position of the virtual pointer in the second dial
image does not overlap with the scale corresponding to the
maximum measured value in the measuring range value, the
user may touch the cancel option, the touch screen receives
the fourth cancel operation by the user on the fourth angle
value, and the processor in the instrument controls the touch
screen to redisplay the input box of the termination angle
value of measuring range, for the user to input the fourth
angle value again.

Then, it is need to control the touch screen to display the
input box of the measuring range. The user inputs the
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measuring range value in the input box of the measuring
range on the touch screen, the measuring range value
includes the minimum measured value and the maximum
measured value. Finally, the processor in the instrument
determines the corresponding relationship between the pre-
set angle values and the scale values according to the
measuring range value input by the user on the touch screen,
the determined starting angle value of measuring range and
the determined termination angle value of measuring range.

Since the scale corresponding to each measured value in
the measuring range value is uniformly distributed in the
instrument dial, there is a linear relationship between the
angle values and the scale values corresponding to the scale,
as shown in FIG. 2, after it is known that the minimum
measured value in the measuring range value is O, the
maximum measured value is 1.6, the starting angle value of
measuring range and termination angle value of measuring
range, the corresponding relationship between the angle
values and the scale values may be directly determined
according to the minimum measured value, the maximum
measured value, the starting angle value of measuring range
and the termination angle value of measuring range.

It should be noted that, when generating the correspond-
ing relationship between the preset angle values and the
scale values, the pointer length of the virtual pointer may be
consistent with the pointer length of the target pointer, so
that the user may observe whether the virtual pointer over-
laps with the scale corresponding to the minimum measured
value, and the scale corresponding to the maximum mea-
sured value; and when the target scale value pointed by the
target pointer is actually detected, the pointer length of the
virtual pointer needs to be set to 70% to 90% of the pointer
length of the target pointer.

The user manually inputs the minimum measured value,
the maximum measured value, the starting angle value of
measuring range, and the termination angle value of mea-
suring range, to generate the corresponding relationship
between the angle values and the scale values, which
reduces the calculation amount of processor in the instru-
ment, reduces the difficulty of the algorithm, and improves
the stability of the processor operation.

It should be noted that, the second dial image in the
embodiment of the present disclosure refers to a dial image
collected by the camera when the virtual pointer is con-
structed and the corresponding relationship between the
angle values and the scale values is generated, and the first
dial image refers to a dial image collected by the camera
when measuring the scale values of the target pointer.

In the embodiment of the present disclosure, the virtual
pointer is constructed in advance, and the virtual pointer is
used to perform a rough scan in the first dial image, to obtain
the quantities of the first pixel points at each first rotation
position, to determine the first target position. The rotation
range of the virtual pointer performing a fine scan in the first
dial image is determined according to the first target posi-
tion, and the virtual pointer is used to perform the fine scan
in the rotation range, to obtain the quantities of the second
pixel points at each second rotation position in the rotation
range, to determine the second target position. Then the
target angle value between the target pointer and the refer-
ence position is further determined, and finally the scale
value of the target pointer is determined through the corre-
sponding relationship between the preset angle values and
the scale values. Since the quantities of the first pixel points
at each first rotation position and the quantities of the second
pixel points at each second rotation position are used to
locate the position of the target pointer, the position of the
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target pointer may be accurately identified, which makes the
reading of the target pointer more accurate. And, by rough
scanning first and then fine scanning, it may effectively
reduce the calculation amount of the processor.

Referring to FIG. 7, which shows a structural block
diagram of the pointer positioning apparatus according to an
embodiment of the present disclosure.

The pointer positioning apparatus 700 includes:

a first detection module 701 configured to, on the condi-

tion that a virtual pointer rotates in a first dial image at
a first preset angle, detect quantities of first pixel points
corresponding to a plurality of first rotation positions;

a first target position determination module 702 config-
ured to, according to the quantities of the first pixel
points corresponding to the plurality of first rotation
positions, determining a first target position where the
virtual pointer is located;

a target angle value determination module 703 configured
to, according to the first target position, determining a
target angle value between a target pointer in an instru-
ment dial corresponding to the first dial image and a
reference position; and

a target scale value search module 704 configured to,
according to the target angle value, searching a target
scale value corresponding to the target pointer from a
corresponding relationship between preset angle values
and scale values.

Optionally, the target angle value determination module

703 includes:

a rotation range determination sub-module configured to,
according to the first target position, determining a
rotation range of the virtual pointer in the first dial
image;

a detection sub-module configured to, on the condition
that the virtual pointer rotates in the rotation range at a
second preset angle, detecting quantities of second
pixel points corresponding to a plurality of second
rotation positions;

a second target position determination sub-module con-
figured to, according to the quantities of the second
pixel points corresponding to the plurality of second
rotation positions, determining a second target position
where the virtual pointer is located; and

a target angle value determination sub-module configured
to, according to the second target position, determining
the target angle value between the target pointer in the
instrument dial corresponding to the first dial image
and the reference position.

Optionally, the first target position determination module

702 includes:

a target position first determination sub-module config-
ured to, on the condition that the quantities of the first
pixel points corresponding to the plurality of first
rotation positions have one first maximum value, deter-
mining a first rotation position corresponding to the
first maximum value as the first target position;

a central position determination sub-module configured
to, on the condition that the quantities of the first pixel
points corresponding to the plurality of first rotation
positions have a plurality of first maximum values,
determining a central position of the first rotation
positions corresponding to the plurality of first maxi-
mum values; and

a target position second determination sub-module con-
figured to, determining the central position of the first
rotation positions corresponding to the plurality of first
maximum values as the first target position.
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Optionally, the rotation range determination sub-module

includes:

a first angle value determination unit configured to, deter-
mining a first angle value between the first target
position and the reference position;

a maximum value determination unit configured to, deter-
mining a sum of the first angle value and a first preset
value as a maximum value of the rotation range of the
virtual pointer in the first dial image;

a minimum value determination unit configured to, deter-
mining a difference between the first angle value and a
second preset value as a minimum value of the rotation
range of the virtual pointer in the first dial image; and

a rotation range determination unit configured to, accord-
ing to the maximum value of the rotation range and the
minimum value of the rotation range, determining the
rotation range of the virtual pointer in the first dial
image.

Optionally, the second target position determination sub-

module includes:

a target position first determination unit configured to, on
the condition that the quantities of the second pixel
points corresponding to the plurality of second rotation
positions have one second maximum value, determin-
ing a second rotation position corresponding to the
second maximum value as the second target position;

a central position determination unit configured to, on the
condition that the quantities of the second pixel points
corresponding to the plurality of second rotation posi-
tions have a plurality of second maximum values,
determining a central position of second rotation posi-
tions corresponding to the plurality of second maxi-
mum values; and

a target position second determination unit configured to,
determining the central position of the second rotation
positions corresponding to the plurality of second
maximum values as the second target position.

Optionally, the target angle value determination sub-

module includes:

a second angle value determination unit configured to,
determining a second angle value between the second
target position and the reference position; and

a target angle determination unit configured to, determin-
ing the second angle value as the target angle value
between the target pointer in the instrument dial cor-
responding to the first dial image and the reference
position.

Optionally, the pointer positioning apparatus 700 further

includes:

a second dial image acquisition module configured to,
acquiring a second dial image collected by a camera;

a second dial image displaying module configured to,
controlling a touch screen to display the second dial
image;

a coordinate of the circle center displaying module con-
figured to, on the condition that a coordinate of a circle
center input on the touch screen by a user is received,
controlling the touch screen to display a position of the
coordinate of the circle center in a preset circular
pattern;

a pointer rotation center determination module configured
to, on the condition that a first determination operation
of the user on the coordinate of the circle center is
received, determining the position of the coordinate of
the circle center as a pointer rotation center of the
virtual pointer;
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a pointer length displaying module configured to, on the
condition that a pointer length input on the touch screen
by the user is received, controlling the touch screen to
display the pointer length in a preset straight-line
pattern; wherein one end of the preset straight-line
pattern overlaps with the pointer rotation center;

a pointer length determination module configured to, on
the condition that a second determination operation of
the user on the pointer length is received, determining
the pointer length as a pointer length of the virtual
pointer; and

a virtual pointer construction module configured to,
according to the pointer rotation center of the virtual
pointer and the pointer length of the virtual pointer,
constructing the virtual pointer.

Optionally, the pointer positioning apparatus 700 further

includes:

a first position displaying module configured to, on the
condition that a third angle value between the virtual
pointer and the reference position input on a touch
screen by a user is received, controlling the touch
screen to display a first position of the virtual pointer in
a second dial image;

a starting angle value of measuring range determination
module configured to, on the condition that a third
determination operation of the user on the third angle
value is received, determining the third angle value as
a starting angle value of measuring range;

a second position displaying module configured to, on the
condition that a fourth angle value between the virtual
pointer and the reference position input on the touch
screen by the user is received, controlling the touch
screen to display a second position of the virtual pointer
in the second dial image;

a termination angle value of measuring range determina-
tion module configured to, on the condition that a
fourth determination operation of the user on the fourth
angle value is received, determining the fourth angle
value as a termination angle value of measuring range;
and

a corresponding relationship determination module con-
figured to, according to a measuring range value input
on the touch screen by the user, the starting angle value
of measuring range and the termination angle value of
measuring range, determining the corresponding rela-
tionship between the preset angle values and the scale
values; wherein the measuring range value comprises a
minimum measured value and a maximum measured
value.

Optionally, the pointer length of the virtual pointer is 70%

to 90% of the pointer length of the target pointer.

Regarding the apparatus embodiment, since it is basically
similar to the method embodiment, the description is rela-
tively simple, and for related parts, please refer to the part of
the description of the method embodiment.

In the embodiment of the present disclosure, the virtual
pointer is constructed in advance, and the virtual pointer is
used to perform rotation scan in the first dial image, the
quantities of the first pixel points at each first rotation
position is compared to detect the position of the target
pointer, and the corresponding relationship between the
preset angle values and the scale values is used to determine
the scale value of the target pointer. Since the position of the
target pointer is located by the quantities of the first pixel
points at each first rotation position, the position of the target
pointer may be accurately identified, so that the reading of
the target pointer is more accurate.
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Referring to FIG. 8, which shows a schematic diagram of
the composition structure of the instrument according to an
embodiment of the present disclosure.

The embodiment of the present disclosure further pro-
vides an instrument 800, including the above pointer posi-
tioning apparatus 700.

In addition, the instrument 800 further includes an instru-
ment body 801, a camera 802 and a touch screen 803; the
instrument body 801 includes an instrument dial 20 and a
target pointer 21.

Wherein, the camera 802 is configured to collect a first
dial image (in fact, the third dial image is collected, how-
ever, after the collection, the third dial image needs to be
binarization processed to obtain the first dial image) and a
second dial image; the touch screen 803 is configured to
receive a coordinate of the circle center, a pointer length, a
third angle value, a fourth angle value and a measuring range
value input by a user, and display the second dial image.

In addition, the touch screen 803 is also capable to receive
a first determination operation, a first cancel operation, a
second determination operation, a second cancel operation,
a third determination operation, a third cancel operation, a
fourth determination operation and a fourth cancel opera-
tion.

It should be noted that, in practical applications, the
pointer positioning apparatus 700 may be the processor in
the instrument 800, and the pointer positioning function is
implemented by the processor in the instrument 800.

In the embodiment of the present disclosure, the virtual
pointer is constructed in advance, and the virtual pointer is
used to perform rotation scan in the first dial image, the
quantities of the first pixel points at each first rotation
position are compared to detect the position of the target
pointer, and the corresponding relationship between the
preset angle values and the scale values is used to determine
the scale value of the target pointer. Since the position of the
target pointer is located by the quantity of the first pixel
points at each first rotation position, the position of the target
pointer may be accurately identified, so that the reading of
the target pointer is more accurate.

For the foregoing method embodiments, for the sake of
simple description, they are all expressed as a series of
action combinations. But those skilled in the art should
know that the present disclosure is not limited by the
described sequence of actions, because according to the
present disclosure, some steps may be performed in other
order or at the same time. Secondly, those skilled in the art
should also know that the embodiments described in the
specification are all preferred embodiments, and the
involved actions and modules are not necessarily required
by the present disclosure.

The above-described device embodiments are merely
illustrative, wherein the units that are described as separate
components may or may not be physically separate, and the
components that are displayed as units may or may not be
physical units; in other words, they may be located at the
same location, and may also be distributed to a plurality of
network units. Some or all of the modules may be selected
according to the actual demands to realize the purposes of
the solutions of the embodiments. A person skilled in the art
may understand and implement the technical solutions with-
out paying creative work.

Each component embodiment of the present disclosure
may be implemented by hardware, or by software modules
that are operated on one or more processors, or by a
combination thereof. A person skilled in the art should
understand that some or all of the functions of some or all
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of the components of the computing and processing device
according to the embodiments of the present disclosure may
be implemented by using a microprocessor or a digital signal
processor (DSP) in practice. The present disclosure may also
be implemented as apparatus or device programs (for
example, computer programs and computer program prod-
ucts) for implementing part of or the whole of the method
described herein. Such programs for implementing the pres-
ent disclosure may be stored in a computer-readable
medium, or may be in the form of one or more signals. Such
signals may be downloaded from an Internet website, or
provided on a carrier signal, or provided in any other forms.

For example, FIG. 9 shows a computing and processing
device that may implement the method according to the
present disclosure. The computing and processing device
traditionally comprises a processor 1010 and a computer
program product or computer-readable medium in the form
of a memory 1020. The memory 1020 may be electronic
memories such as flash memory, EEPROM (Electrically
Erasable Programmable Read Only Memory), EPROM,
hard disk or ROM. The memory 1020 has the storage space
1030 of the program code 1031 for implementing any steps
of the above method. For example, the storage space 1030
for program code may contain program codes 1031 for
individually implementing each of the steps of the above
method. Those program codes may be read from one or more
computer program products or be written into the one or
more computer program products. Those computer program
products include program code carriers such as a hard disk,
a compact disk (CD), a memory card or a floppy disk. Such
computer program products are usually portable or fixed
storage units as shown in FIG. 10. The storage unit may have
storage segments or storage spaces with similar arrangement
to the memory 1020 of the computing and processing device
in FIG. 9. The program codes may, for example, be com-
pressed in a suitable form. Generally, the storage unit
contains a computer-readable code 1031', which may be read
by a processor like 1010. When those codes are executed by
the computing and processing device, the codes cause the
computing and processing device to implement each of the
steps of the method described above.

In the specification provided here, a lot of specific details
are explained. However, it may be understood that the
embodiments of the present disclosure may be practiced
without these specific details. In some instances, well-
known methods, structures, and technologies are not shown
in detail, so as not to obscure the understanding of this
specification.

The embodiments of the description are described in the
mode of progression, each of the embodiments emphatically
describes the differences from the other embodiments, and
the same or similar parts of the embodiments may refer to
each other.

Finally, it should also be noted that, in the present text,
relation terms such as first and second are merely intended
to distinguish one entity or operation from another entity or
operation, and that does not necessarily require or imply that
those entities or operations have therebetween any such
actual relation or order. Furthermore, the terms “include”,
“comprise” or any variants thereof are intended to cover
non-exclusive inclusions, so that processes, methods,
articles, or devices that include a series of elements do not
only include those elements, but also include other elements
that are not explicitly listed, or include the elements that are
inherent to such processes, methods, articles, or devices.
Unless further limitation is set forth, an element defined by
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the wording “comprising a . . . ” does not exclude additional
same element in the process, method, article, or device
comprising the element.

The pointer positioning method, the apparatus, and the
instrument according to the present disclosure have been
described in detail above. The principle and the embodi-
ments of the present disclosure are described herein with
reference to the particular examples, and the description of
the above embodiments is merely intended to facilitate to

understand the method according to the present disclosure 10

and its core concept. Moreover, for a person skilled in the
art, according to the concept of the present disclosure, the
particular embodiments and the range of application may be
varied. In conclusion, the contents of the description should
not be understood as limiting the present disclosure.

The invention claimed is:

1. A pointer positioning method, wherein the method
comprises:

on the condition that a virtual pointer rotates in a first dial

image at a first preset angle, detecting quantities of first
pixel points corresponding to a plurality of first rotation
positions;

according to the quantities of the first pixel points corre-

sponding to the plurality of first rotation positions,
determining a first target position where the virtual
pointer is located;

according to the first target position, determining a target

angle value between a target pointer in an instrument
dial corresponding to the first dial image and a refer-
ence position; and

according to the target angle value, searching a target

scale value corresponding to the target pointer from a
corresponding relationship between preset angle values
and scale values;
wherein the first preset angle is larger than a preset
threshold, and the step of according to the first target
position, determining the target angle value between
the target pointer in the instrument dial corresponding
to the first dial image and the reference position com-
prises:
according to the first target position, determining a rota-
tion range of the virtual pointer in the first dial image;

on the condition that the virtual pointer rotates in the
rotation range at a second preset angle, detecting quan-
tities of second pixel points corresponding to a plurality
of second rotation positions;

according to the quantities of the second pixel points

corresponding to the plurality of second rotation posi-
tions, determining a second target position where the
virtual pointer is located; and

according to the second target position, determining the

target angle value between the target pointer in the
instrument dial corresponding to the first dial image
and the reference position.

2. The method according to claim 1, wherein the step of
according to the quantities of the first pixel points corre-
sponding to the plurality of first rotation positions, deter-
mining the first target position where the virtual pointer is
located comprises:

on the condition that the quantities of the first pixel points

corresponding to the plurality of first rotation positions
have one first maximum value, determining a first
rotation position corresponding to the first maximum
value as the first target position;

on the condition that the quantities of the first pixel points

corresponding to the plurality of first rotation positions
have a plurality of first maximum values, determining
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a central position of the first rotation positions corre-
sponding to the plurality of first maximum values; and

determining the central position of the first rotation posi-
tions corresponding to the plurality of first maximum
values as the first target position.

3. The method according to claim 1, wherein the step of
according to the first target position, determining the rotation
range of the virtual pointer in the first dial image comprises:

determining a first angle value between the first target

position and the reference position;

determining a sum of the first angle value and a first preset

value as a maximum value of the rotation range of the
virtual pointer in the first dial image;

determining a difference between the first angle value and

a second preset value as a minimum value of the
rotation range of the virtual pointer in the first dial
image; and

according to the maximum value of the rotation range and

the minimum value of the rotation range, determining
the rotation range of the virtual pointer in the first dial
image.
4. The method according to claim 1, wherein the step of
according to the quantities of the second pixel points cor-
responding to the plurality of second rotation positions,
determining a second target position where the virtual
pointer is located comprises:
on the condition that the quantities of the second pixel
points corresponding to the plurality of second rotation
positions have one second maximum value, determin-
ing a second rotation position corresponding to the
second maximum value as the second target position;

on the condition that the quantities of the second pixel
points corresponding to the plurality of second rotation
positions have a plurality of second maximum values,
determining a central position of second rotation posi-
tions corresponding to the plurality of second maxi-
mum values; and

determining the central position of the second rotation

positions corresponding to the plurality of second
maximum values as the second target position.
5. The method according to claim 1, wherein the step of
according to the second target position, determining the
target angle value between the target pointer in the instru-
ment dial corresponding to the first dial image and the
reference position comprises:
determining a second angle value between the second
target position and the reference position; and

determining the second angle value as the target angle
value between the target pointer in the instrument dial
corresponding to the first dial image and the reference
position.

6. The method according to claim 5, wherein the step of
determining the second angle value between the second
target position and the reference position comprises:

determining a second rotation times of the virtual pointer

rotating from a minimum value of the rotation range to
the second target position, and calculating a second
product value of the second rotation times and the
second preset angle; and

determining a sum of the second product value and the

minimum value of the rotation range as the second
angle value.

7. The method according to claim 1, wherein before the
step of on the condition that the virtual pointer rotates in the
first dial image at the first preset angle, detecting the
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quantities of the first pixel points corresponding to the
plurality of first rotation positions, the method further com-
prises:

acquiring a second dial image collected by a camera;

controlling a touch screen to display the second dial

image;

on the condition that a coordinate of a circle center input

on the touch screen by a user is received, controlling
the touch screen to display a position of the coordinate
of the circle center in a preset circular pattern;
on the condition that a first determination operation of the
user on the coordinate of the circle center is received,
determining the position of the coordinate of the circle
center as a pointer rotation center of the virtual pointer;

on the condition that a pointer length input on the touch
screen by the user is received, controlling the touch
screen to display the pointer length in a preset straight-
line pattern;

wherein one end of the preset straight-line pattern over-

laps with the pointer rotation center;

on the condition that a second determination operation of

the user on the pointer length is received, determining
the pointer length as a pointer length of the virtual
pointer; and

according to the pointer rotation center of the virtual

pointer and the pointer length of the virtual pointer,
constructing the virtual pointer.

8. The method according to claim 1, wherein the virtual
pointer rotates at an interval of the first preset angle from the
reference position, when rotating the first preset angle at
each time, a position of the virtual pointer in the first dial
image is the first rotation position.

9. The method according to claim 1, wherein a pointer
width of the virtual pointer is less than a pointer width of the
target pointer.

10. A computing and processing device, comprising:

a memory, wherein the memory stores a computer-read-

able code; and

one or more processors, and when the computer-readable

code is executed by the one or more processors, the
computing and processing device executes the pointer
positioning method according to claim 1.
11. An instrument, wherein the instrument comprises the
computing and processing device according to claim 10.
12. The instrument according to claim 11, wherein the
instrument further comprises an instrument body, a camera
and a touch screen; the instrument body comprises an
instrument dial and a target pointer;
the camera is configured to collect a first dial image and
a second dial image;

the touch screen is configured to receive a coordinate of
the circle center, a pointer length, a third angle value,
a fourth angle value and a measuring range value input
by a user, and display the second dial image.

13. The instrument according to claim 12, wherein the
first dial image is an image obtained by binarization pro-
cessing a third dial image collected by the camera; and

the third dial image is a color image corresponding to the

instrument dial collected by the camera.

14. The method according to claim 1, wherein before the
step of according to the target angle value, searching the
target scale value corresponding to the target pointer from
the corresponding relationship between the preset angle
values and the scale values, the method further comprises:

on the condition that a third angle value between the

virtual pointer and the reference position input on a
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touch screen by a user is received, controlling the touch
screen to display a first position of the virtual pointer in
a second dial image;

on the condition that a third determination operation of
the user on the third angle value is received, determin-
ing the third angle value as a starting angle value of
measuring range;

on the condition that a fourth angle value between the

virtual pointer and the reference position input on the
touch screen by the user is received, controlling the
touch screen to display a second position of the virtual
pointer in the second dial image;

on the condition that a fourth determination operation of

the user on the fourth angle value is received, deter-
mining the fourth angle value as a termination angle
value of measuring range; and

according to a measuring range value input on the touch

screen by the user, the starting angle value of measuring
range and the termination angle value of measuring
range, determining the corresponding relationship
between the preset angle values and the scale values;
wherein the measuring range value comprises a mini-
mum measured value and a maximum measured value.

15. A pointer positioning method, wherein the method
comprises:

on the condition that a virtual pointer rotates in a first dial

image at a first preset angle, detecting quantities of first
pixel points corresponding to a plurality of first rotation
positions;

according to the quantities of the first pixel points corre-

sponding to the plurality of first rotation positions,
determining a first target position where the virtual
pointer is located;

according to the first target position, determining a target

angle value between a target pointer in an instrument
dial corresponding to the first dial image and a refer-
ence position; and

according to the target angle value, searching a target

scale value corresponding to the target pointer from a
corresponding relationship between preset angle values
and scale values;
wherein the first preset angle is less than a preset thresh-
old, and the step of according to the first target position,
determining the target angle value between the target
pointer in the instrument dial corresponding to the first
dial image and the reference position comprises:

determining a first angle value between the first target
position and the reference position; and

determining the first angle value as the target angle value

between the target pointer in the instrument dial cor-
responding to the first dial image and the reference
position.

16. The method according to claim 15, wherein the step
of determining the first angle value between the first target
position and the reference position comprises:

determining a first rotation times of the virtual pointer

rotating from the reference position to the first target

position, and calculating a first product value of the first

rotation times and the first preset angle; and
determining the first product value as the first angle value.

17. A pointer positioning method, wherein the method
comprises:

on the condition that a virtual pointer rotates in a first dial

image at a first preset angle, detecting quantities of first
pixel points corresponding to a plurality of first rotation
positions;
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according to the quantities of the first pixel points corre-
sponding to the plurality of first rotation positions,
determining a first target position where the virtual
pointer is located;

according to the first target position, determining a target
angle value between a target pointer in an instrument
dial corresponding to the first dial image and a refer-
ence position; and

according to the target angle value, searching a target
scale value corresponding to the target pointer from a
corresponding relationship between preset angle values
and scale values;

wherein a pointer length of the virtual pointer is 70% to
90% of a pointer length of the target pointer.
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